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PLANT DISEASE RESEARCH AND EXTENSION IN IOWA 4 
W. F. Buchholtz and J. R. Wallin* 


Development and growth of plant disease research and extension in Iowa has been concurrent 
with the growth and development of the Iowa State College. In keeping with the increasing service 
of that institution to the agriculture of Iowa and the Nation, the activities of its plant pathologists 
have been directed toward that objective of service. 

The research program has been developed and organized to cope most effectively with 
disease problems as they have arisen. As a particular plant disease research program was 
organized and developed, it became known and designated by the staff as the "crown rust 
program", "corn disease program", "seed treatment program", "watermelon wilt program", 
“root necrosis program", etc. Certain aspects of such major research programs are listed and 
briefly discussed in this presentation. 


MAJOR FIELDS OF RESEARCH OF LONG DURATION 


A record of plant disease research in lowa should perhaps begin with recognition of early 
observations and descriptive contributions by L. H. Pammel. As a diligent student of the 
indigenous and economic plants of lowa, he was very much aware of their maladies, and took 
time to record and describe some of iiiem and to teach others to do likewise. Two of his note- 
worthy contributions were the description of Xanthomonas (Bacillus) campestris as the cause of 
black rot of rutabaga in 1895 (67) and the description of Helminthosporium sativum (with King 
and Bakke) as the cause of barley blight (68) in 1910. 

Under Pammel in the Department of Botany, I. E. Melhus began his service to Iowa State 
College as plant pathologist in 1916. His appointment marked the beginning of an intensive effort 
in plant disease research and teaching which, as the staff and the College grew, resulted in the 
major research and extension programs which are summarized in this discussion. 


CROWN RUST OF OATS: -- Oats has come to be Iowa's major small grain crop, and 
Puccinia coronata has been the oat crop's most damaging and persistent pathogen. The Iowa 
Agricuitural Experiment Station has carried forward a crown rust research program continuously 
for many years. I. E. Melhus inaugurated the project in 1914 and has maintained an effective 
constant interest in it. Such able investigators as J. H. Parker, L. W. Durrell, Florence 
Willey, L. D. Leach, S. M. Dietz and H. C. Murphy have been associated with or in charge of 
the project. The U. S. Department of Agriculture has cooperated with the Iowa Station ever 
since the initiation of this work. As a Federal employee, S. M. Dietz was in charge during the 
ten-year period 1917 to 1927. In 1928, H. C. Murphy assumed responsibility for the project and 
since then has carried it forward, along with some consideration of other oat pathogens, notably 
Helminthosporium victoriae. Breeding for crown rust-resistance has been in cooperation with 
plant breeders at the Iowa Station. 

Early accomplishments were a clear definition of the crown rust problem (50), determination 
of the Rhamnus host range of P. coronata (49), recognition of the phenomenon of specialization 
in P. coronata (49, 60), and the incorporation of the Green Russian type of resistance into such 
strains as D67 and D69 (11), which served as useful parents in the later resistance program. 

A landmark of progress was the discovery, in 1929 (63) and 1931 (96), of the lines, Victoria 
and Bond, respectively, whose crown rust- and smut-resistance were combined with the stem 
rust-resistance of Richland (97), Iogold, and D69 (64). The Victoria-Richland varieties, Boone, 
Tama and Control, were made available to lowa farmers in 1941, and by 1945 constituted an 
estimated 98 percent of the Iowa oat acreage. Clinton, the result of a D69-Bond cross (61), was 
first grown in 1945, and by 1950 Clinton and other derivatives of this cross constituted about 95 
percent of the Iowa acreage. 

According to a recent conservative estimate, since 1941 Iowa farmers have produced 
255,500,000 bushels more oats by growing these crown rust-resistant varieties. 

Change in the race constitution of P. coronata may force a change from the varieties carry- 
ing the resistance of Bond. Varieties are in the making carrying the resistance of such varieties 
as Landhafer, Santa Fe, Trispernia, and Ukraine to the now prevalent crown rust races that 
parasitize Clinton and other Bond derivatives. The Rhamnus host range of these races is in 


* C. S. Reddy, G. Semeniuk, H. C. Murphy, J. C. Gilman, W. J. Hooker, andJ. R. Crall provided 
very useful information and suggestions for this summary. 
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process of determination. Through the years, the prevalent races of P. coronata have been 
determined and recorded. 

A serious impediment to the crown rust-resistance program was the sudden and destructive 
outbreak of Helminthosporium victoriae which, during the period 1945, 1946, and 1947, caused 
as severe damage to Victoria derivatives as had earlier epiphytotics of P. coronata. This un- 
expected threat was met by definitely ascribing the damage to H. victoriae (42), by promptly 
ascertaining that the only hosts were Victoria and its derivatives (62), by establishing that 
susceptibility of these varieties to H. victoriae was irrevocably "linked" to resistance to 
P. coronata (38), and by revising the crown rust-resistance program to avoid further use of 


Victoria and its derivatives. 


CORN DISEASES: -- Intensive corn disease research at the lowa Station was begun by 

' I. E. Melhus in 1920, following the early observations made by Pammel and his associates 

(69, 70). Early associates of Melhus on the corn work were L. W. Durrell, F. H. van Haltern, 
C. S. Reddy, D. E. Bliss, G. A. Platz, A. H. Eddins, W. P. Raleigh, and Mary F. Howe. 

In 1937 a full time research position was established and held for one year by G. N. Davis; 

since 1938 George Semeniuk has held this position and has had responsibility for a major portion 
of corn disease research, although the importance of the crop in lowa has been the basis for the 
continued efforts of Melhus, Reddy and their students. Corn disease research at the Iowa Station 
has been supported entirely with State and gift funds. The disease resistance aspects have been 
studied cooperatively with agronomists. 

Ear, stalk and root disease investigations have been stressed continuously over the years. 
The ear rots caused by Diplodia zeae, Gibberella zeae, and Nigrospora oryzae received first 
attention because of their prevalence and their importance to the selection of ears for seed, 

(14, 15, 16, 69, 70,76). Their deleterious effects on the vitality of the seed and on the health of 
the seedling (14, 77, 79) led to recommendations for their detection and control by seed disinfec- 
tion (14 54,76). Cob acidity greater than pH 5.2 (80), characteristic of matured ears (94, 95), 
and the process of seed germination (80) were found to confer resistance to Nigrospora orzyae. 
This fungus was found to develop and persist profusely on the rudimentary ears in the lower leaf 
axils (95). 

Stalk rot disease investigations have dealt primarily with Diplodia zeae. Durrell, G. L. 
McNew and Semeniuk have participated in various phases of the Diplodia problem. Their results 
showed that the pathogen: (a) infected the plant at the nodes following a period of development on 
dead pollen lodged between the leaf sheaths and stalks (13); (b) was destructive to seedlings when 
introduced into the soil (18, 87, 89), and that by this method susceptible single crosses were 
differentiated (88); and (c) invaded the mesocoty] and crown tissues of young plants but remained 
inactive until the plants approached maturity (40). 

Investigation of root rots, which are of major significance to Iowa corn production, have 
resulted so far in description of the symptoms produced by Pythium graminicola, Helmintho- 
sporium sativum, Gibberella zeae, Rhizoctonia solani and other pathogens (25), and evaluation of 
seedling resistance of some lines to P. graminicola (25, 93). 

Smut has been studied at intervals. Factors influencing spore germination (74), and the 
pathogenicity of Ustilago zeae (= U. maydis) (17, 73, 119) were the subject of early inquiries. 
These were followed by development of the fish-oil soap (10) and similar (119) techniques for 
inducing the passage of a sporidial suspension to the growing point of the young plant via the 
spiral whorl. The concept of the systemic infection of the corn plant by the smut fungus (10) 
resulted from use of these techniques and from the observation that rudimentary galls were 
common at all the nodes of infected plants. New methods of inoculation, by hypodermic injection 
of sporidial suspensions into the unopened coleoptiles (98) or at the first node of the stem on 
germinating seed, were devised in the search for a more rapid process of evaluating resistance 
among lines of corn. The discovery that seedling infection may follow the application of sporidia 
to germinating seed (111) provided a simple method for inducing seedling infection and demon- 
strated another avenue through which infection can occur. 

Other corn disease contributions include an account of the purple leaf sheath spot of corn 
(13); experimental demonstration of seedling infection by oospores of Sclerospora graminicola 
taken from Setaria, and a record of occurrence of this pathogen on corn in Iowa (19, 55, 56); a 
description of the Holcus leaf spot bacterium (Pseudomonas holci) and the symptoms induced by 
it (34); and proof that seedlings as well as maturing stalks can be attacked by Sclerotium 
bataticola (90). 

When shelled corn was under loan and seal in steel bins throughout Iowa, the Iowa Station, 
in cooperation with the Commodity Credit Corporation, made extensive studies of stored corn 
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deterioration; including those of Semeniuk and associates (66, 91, 92) on the role of molds in 
stored corn spoilage. The practical result of this research was the realization that moisture 
contents must be lower than 13.5 percent to permit continuous storage of shelled corn. 

One of the major objectives of the Iowa State College Guatemala Tropical Research Center 
has been to collect disease-resistant corn germ plasm. A large number of collections have been 
evaluated for resistance in the seedling stage to Pythium graminicola (93), and some for 
resistance to Helminthosporium turcicum (101). Degrees of H. turcicum and rust attack have 
been noted on many lines in Guatemala (48). 

Because, up to now, no single plant pathogen has been a limiting factor in corn production 
in Iowa, comparable to Puccinia coronata on oats, it has not been necessary or readily possible 
to apply the results of corn disease research to crop production so intensively. The potential 
value of the corn disease knowledge contributed from Iowa and other States and the U. S. 
Department of Agriculture, however, is available to all those interested in corn. Many corn 
breeders are aware that corn is “good" partly because it is disease-resistant. Full exploitation 
of this approach to "corn improvement" remains for the future, but the overall value of what has 
been accomplished on this important and widely grown crop has already been very substantial. 


SEED TREATMENT: -- Plant Pathologists at the Iowa Station have been closely identified 
with the development of seed treatment as an agriculturai practice. Melhus, J. C. Gilman 
and J. B. Kendrick, in 1920, determined the efficacy of hot formaldehyde in disinfecting potato 
seed tubers (51). Associates J. J. Wilson, W. P. Raleigh and C. S. Reddy developed Merko 
and Sterocide as corn seed disinfectants in 1928 and 1930, respectively. With the increased 
activity of large chemical companies in producing new basic fungicidal compounds, the interest 
of the Iowa Station turned to evaluation of compounds and formulations and to defining their 
activity and usefulness under Iowa conditions. Such efforts were stimulated in part by studies 
of effectiveness of corn seed treatment at different planting rates (81) and at different planting 
dates, of flax seed treatment at different planting dates (7, 83) and of sugar beet seed treatment 
(85). 

These studies contributed to a growing realization that a fungicide coating can serve as a 
protectant of the germinating seed against soil-borne pathogens, and that its effectiveness is 
conditioned by soil temperature and moisture, in a manner and degree depending on the crop. 
Corn seed, for instance, has been found to be most benefited by seed treatment when subjected to 
"cold and wet" soil conditions soon after planting (86); likewise flax (83). Field experiments 
showed that treated seed of corn and flax could be planted with safety somewhat earlier than 
untreated seed (82, 83), and that seed treatment of relatively disease-free oats seed, by protect- 
ing such seed from soil-borne pathogens, resulted in increased yields. During the past ten 
years, even with relatively disease-free seed, corn and oat yields have been increased an aver- 
age of more than three bushels per acre by recommended fungicide seed treatments (84). 

An unusual by-product of the knowledge that at low temperatures corn seed is attacked by 
soil-borne organisms has been the "cold-test'' for seed corn (86). The fact that high quality corn 
seed, in addition to being viable, is capable of surviving for a short time in Pythium- infested 
soil at low temperatures, in contrast to the very rapid deterioration of low quality seed under 
such circumstances, is now so well recognized that the "cold-test" has become a standard seed 
laboratory germination and seed treatment evaluation technique. A similar test, in which the 
seed is flooded at room temperature, is now being developed. 

Most of this knowledge has resulted from contributions by Reddy and his associates. 

Recently seed treatment research has been directed toward evaluating the role of fungicides 
in establishing stands of soybeans and small seeded forage legumes and grasses. A beginning 
has been made in determining their effect on legume root nodulation in Iowa soils. 


WATERMELON WILT: -- Devastation of the watermelon industry in southeastern Iowa by the 
wilt pathogen led to inauguration of the watermelon wilt project in 1925. Under the guidance of 
Melhus there was first a definition of the problem and a study of the mode of parasitism by 
Fusarium niveum (75,120). In 1930 the resistant varieties lowa Belle, Iowa King, and Pride of 
Muscatine were available. All were developed by mass selection and selfing within susceptible 
varieties grown on infested soil. By 1937, Stone Mountain #5 and Kleckley #6 had been developed, 
both from further exploitation of the same technique. By the back-crossing method, it was 
possible to combine anthracnose- and wilt-resistance in several lines. One of these is the 
variety, Black Kleckley. Continued efforts resulted in the production of Kleckley Hybrid (1941) 
and Dixie Hybrid (1941), the latter an unusually high quality wilt-resistant melon, the first such 
available to lowa growers (84). 
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After twenty years, many southeastern lowa watermelon growers have turned to other crops. 
The way to recovery of.the industry has been opened, however. Furthermore, wilt- and . 
anthracnose-resistant germ plasm developed in Iowa has been utilized in disease-resistance 
programs in a number of other States. 


NURSERY CROP DISEASES: -- In Shenandoah and Hamburg, in southwestern Iowa, are the 
headquarters for three large nurseries, one of which is recognized as this country's largest 
wholesale producer of nursery stock. Several nursery disease problems have been investigated, 
notably crowngall, cherry leaf spot and mildew, cedar apple rust, damping-off of conifers and 
other seedlings, and Phomopsis blight of cedar. Interest and activity in solving nursery disease 
problems has been of 30 years' duration, with some attention being given by Melhus, J. H. 
Muncie, R. F. Suit, D. E. Bliss, andG. L. McNew. Among the practical results are a clearer 
definition of the crowngall and callus knot problem (43, 52, 57,59), apple grafting techniques that 
limit development of callus knot and crowngall at the graft union (53), satisfactory cherry fungi- 
cide sprays for leaf spot and mildew control (41), a record of the seasonal development and 
pathogenicity of Gymnosporangium in Iowa (3), and a seed-bed treatment for conifer damping-off 
control. Research contact with the nursery industry has permitted making many suggestions for 
disease control by practices developed by research other than in Iowa. 


SUGAR BEET DISEASE: -- Diseases have been a major factor in the discouragement of 
sugar beet production in northern Iowa. In an attempt to meet this problem, the Cercospora 
leaf spot and Aphanomyces root rot diseases were intensively investigated on the Northern Iowa 
Experimental Association farm at Kanawha, beginning in 1930. E. F. Vestal, F. G. Bell, 

C. M. Nagel, C. S. Reddy and W. F. Buchholtz have been full or part time workers in this 
field. Wider spacing with cross-blocking to provide aeration for leaf spot control (103, 65), seed 
treatment to prevent seed decay and seedling damping-off (35), crop rotation to avoid heavy leaf 
spot and root rot losses (6), and a means of indexing soil to predict losses from Aphanomyces 
root rot in a field to be planted to beets (20), are among the practical results of this research. 

High returns from unrestricted acreages of corn, soybeans, and crown rust-resistant oats 
during the 1940's have helped discourage a return to sugar beet production, and varieties some- 
what resistant to Cercospora beticola and Aphanomyces cochlioides may be needed to help insure 
stability, if or when conditions are again favorable to sugar beet production in northern Iowa. 
The supplementary control practices developed and demonstrated by plant pathologists at the 
Iowa Station will be valuable. 


ROOT NECROSIS: -- For many years an active root necrosis research program has been 
conducted at the Iowa Station. Eariy experiences of Melhus, Reddy and others with corn seedling 
blight and Diplodia stalk rot were a beginning. Work by Buchholtz on sugar beet root rot and 
sugar beet and legume damping-off (4, 5,6) emphasized the role of soil-borne phycomycetous 
pathogens of those crops. Reddy's and his associates' discoveries led to the realization that corn 
seed rotting in cold soil was by Pythiaceous fungi, (82, 86); Wen-Chun Ho, C. H. Meredith and 
Melhus demonstrated conclusively that Pythium graminicola was a major pathogen of corn and 
barley roots (25, 26); A. W. Welch did likewise for P. debaryanum and P. irregulare on oats 
(117) -- not P. graminicola, which has been repeatedly substantiated by later work; S. G. 
Younkin's work indicated that "wilt" of very young watermelon seedlings, which was common even 
with varieties resistant to Fusarium niveum, was probably damping-off by P. irregulare (122). 
Subsequent work, some of it yet unpublished, has shown that there may be a seasonal variation 
in the Pythium "content" of infested soil (39); that P. graminicola is most abundant in the upper 
12 inches of soil (37); that moisture deficiency accentuates the effect of Pythium injury to barley 
(39); that with time there is a progressive decrease in occurrence of P. debaryanum and an 
increase of P. graminicola on barley seedlings and roots, which may be in response to seedling 
growth as well as to season (100); and that there are measurable differences in susceptibility to 
P. graminicola between varieties of corn (25, 93), barley (23, 26) and bromegrass (24). 
~ The role of phycomycetous and other root pathogens in crop and variety choice and all 
aspects of crop production in Iowa is well indicated but not yet fully defined. There seems little 
doubt that P. graminicola was in large part responsible for failure of the barley crop in lowa 
during 1942-1944, and that stability of barley production in Iowa will depend in part on a variety 
with considerable resistance to this pathogen. The root necrosis research completed and under 
way enabled realization of that fact and paved the way for the developing of a resistant variety 
(23). 

Root necrosis research is going forward at the lowa Station. 


bi 
bi 
al 
P 
bi 
B 
ne 
fa 
E 
Te 
te 


le 


ew 


@,0 


98 ; 
k 
d 
tk 
si 
b 
tr 
tl 
th 
Pp 
ir 
on 
a 
pl 
in 
R 
Si 
ti 
n 
se 
W 


r 


BACTERIAL PLANT PATHOGENS: -- A broad and flexible program of bacterial disease 
research has been fostered, not only to permit effective and prompt investigation of timely 
problems, but also to encourage contributions to an understanding of the basic concepts concern- 
ing the bacterial plant pathogens as a group. 

Research on the bacterial plant pathogens began with L. H. Pammel's work on Xanthomonas 
campestris in 1895 (67). From 1919 to 1937, crowngall and hairy root of nursery stock were 
studied. Investigations on these diseases were stimulated by alarmed Iowa nurserymen who 
were losing thousands of trees, supposedly because of crowngall. They supported, in part, the 
crowngall research program in Iowa and Wisconsin through the Crop Protection Institute. In — 
Iowa, I. E. Melhus, J. H. Muncie, Wm. T. H. Ho, M. K. Patel, R. F. Suit and G. C. Kent 
were associated with either or both crowngall and hairy root investigations. 

Briefly, some of the results of these studies were: an improved method of isolating the 
crowngall bacterium (71); discovery that a high percentage of galls on apple grafts were callus 
knot rather than crowngall (59); and that callus knot could be reduced by carefully fitted wedge 
grafts (53); confirmation of Riker and Keitt's earlier report that hairy root was caused by a 
distinct species of bacteria, Agrobacterium rhizogenes (99); isolation and culture of a phage 
specific for A. tumefaciens (35, 58). 

Fhe bacterial diseases of cereal crops were investigated by J. B. Kendrick, C. H. King- 
solver, C. S. Reddy and J. R. Wallin. The contributions resulting from their work include: 
the description and designation of Pseudomonas holci as the cause of leaf spot on corn and 
sorghum, (34); the determination that Clinton and other oat selections were resistant to the halo 
blight bacterium, Pseudomonas coronafaciens (36); the description and naming of Xanthomonas 
translucens var. phleipratensis on timothy (114); the description, naming and determination of 
the host range of X. translucens var. cerealis found on bromegrass (109); and the demonstration 
that X. translucens on infested barley, bromegrass and wheat seed will infect the developing 
seedling (110). : 

T. F. Yu, S. T. Chao, and W. J. Hooker have studied the bacterial wilt of cucumbers, the 
bacterial pustule and blight of soybeans, and potato scab, respectively. Two noteworthy contri- 
butions were: elucidation of the process of wilting in cucumbers induced by Erwinia tracheiphila 
and determination of varietal reaction to the pathogen (121); and demonstration of overwintering 
of the bacterial pustule and blight organisms, Xanthomonas phaseoli var. sojense and 
Pseudomonas glycine respectively, in soil, soybean seeds and debris (8). The potato scab work 
will be discussed in a subsequent portion. 

Investigations relating to the differentiation and classification of certain phytopathogenic 
bacteria have been fostered by Melhus. M. K. Patei, G. C. Kent, E. L. Waldee, and V. P. 
Bhide participated in the work. Their results included: determination that pathogenicity was a 
necessary criterion for identification of Agrobecterium tumefaciens (72); the proposal of a new 
family and genus, Erwiniaceae and Pectobacterium, respectively, to include the emended genus 
Erwinia and related genera (108); and the separation of nine wilt-producing bacteria belonging to 
four genera into two groups based on their enzymatic activity, nitrogen utilization, and growth 
temperature range (2). 


SPECIAL PHYTOPATHOLOGICAL INVESTIGATIONS: -- From time to time related physio- 
logical problems have been investigated. For example, Hoyman (32a) characterized the emetic 
principle present in-scabby barley. 


NEW FIELDS OF RESEARCH GIVEN MAJOR EMPHASIS SINCE 1940 


Such trends and events as the fabulous increase in soybean acreage, growing interest in 
improved forage legumes and grasses, and war-time emergency forecasting of potato late blight 
occurrence led to recent development of research programs in these fields. In the meantime, 
advances in knowledge of stone fruit viruses made it imperative that lowa nurserymen begin 
producing virus-free stocks as soon as possible, the potato scab problem became so acute that an 
intensive research program was urgent, and Iowa oak trees were suffering from the wilt disease. 
Research programs dealing with these three problems have also been developed at the Iowa 


Station since 1940. 


POTATO SCAB: -- Although the potato scab problem had been under investigation for some 
time, particularly in aspects relating to fungicidal control through seed piece treatment, it was 
not until 1940 that an intensive effort was begun to develop control measures for Iowa's most 
serious potato disease. After inauguration of the project by Melhus, with the help of G. C. Kent, 
W. J. Hooker assumed responsibility for the work in 1944. Careful observations revealed that in 
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Iowa muck soils, Streptomyces scabies could and did parasitize roots and soil-covered stems of 
potato (32); also that under laboratory conditions, seedling roots of a wide range of plants were 
susceptible to S. scabies (27). Attempts are being made to induce scab development under 
controlled conditions in the greenhouse, to lay the basis for testing seedling resistance to 

S. scabies. A means of observing growth of potato tubers (28) has made possible the direct 
inoculation of tubers with pure cultures. Thus the progressive development of scab infections 
has been observed (31). 

The effectiveness of control by sulfur and other amendments to Iowa muck soil has been 
determined (30) and the toxic effect of sulfur has been shown to reduce Streptomyces spp. 
populations before the soil reaction has changed markedly (104). 

As a result of Hooker's interest, other vegetable disease research has been undertaken, 
notably potato and tomato early and late blight control by fungicidal sprays (29), onion smut 
control by large dosages of seed protectant chemicals, and sweetpotato pox control by soil 
amendment with sulfur. In recent years, through cooperation with C. E. Peterson of the U. S. 
Department of Agriculture in the Department of Horticulture, greenhouse tests have been made 
for resistance in parents and seedling progenies of potatoes to Phytophthora infestans and 
viruses. Tomato introductions in the hands of the Plant Introduction Station have been similarly 
tested for resistance to the Septoria and Alternaria blight pathogens. 


SOYBEAN AND FORAGE CROP DISEASES: -- The increasing importance of the soybean in 
Iowa agriculture, plus the post-war interest in "seeding down" land heavily cropped during war- 
time, have focused attention on diseases of legumes and forage grasses. Beginning in 1946, 

A. W. Welch started the intensive program in this field, under projects supported in part by the 
U. S. Department of Agriculture. Since 1948, J. M. Crall has been carrying forward this work, 
particularly with legumes. J. C. Gilman and Lois H. Tiffany have helped with some parts. 
Efforts and contributions have included elucidation of the pod and stem blight and anthracnose 
complexes on soybeans (102,118), and of the anthracnoses of red clover (22); also the discovery 
of a wilt of red clover caused by Fusarium oxysporum (9). Clarification of the role of seed 
treatment of legumes has been discussed under "seed treatment”. 

Forage grass disease research was begun by Welch. One of his contributions was the . 
demonstration that "northern" bromegrass was very susceptible to Pythium graminicola (24); 
northern bromegrass is less likely to develop good stands in Iowa than the ‘southern’ form, 
which is not so susceptible. 


LATE BLIGHT FORECASTING: -- Two factors stimulated the initiation of potato late blight 
forecasting in lowa, namely: the prevalence and destructiveness of late blight in the Upper 
Mississippi Valley region during 1942, and the war-time crop protection emergency. 

The destructive potato late blight epiphytotic in 1942 prompted Melhus (46) to propose a 
study of the temperature-rainfall conditions associated with past Iowa late blight epiphytotics. 

His studies revealed that for the establishment and spread of the pathogen, relatively low tempera- 
ture and high rainfall must prevail throughout June and July. Melhus' findings served as a 
background for the regional late blight forecasting effort which was to follow. 

During the national emergency of World War II, plant pathologists were greatly concerned 
about plant disease control as a means of increasing the nation's food supply. As chairman of the 
Late Blight Subcommittee of the Upper Mississippi Valley Plant Pathologists' War Service 
Committee, Melhus led a coordinated effort to report the occurrence and development of late 
blight in this region. Furthermore, upon receipt of information regarding temperature-rainfall 
and blight occurrence, forecasts for the region were formulated. Throughout the war emergency 
period several relatively accurate forecasts were issued and much information about late blight 
and other diseases was exchanged (47). 

Buchholtz resumed a plant disease information exchange in 1946 as the result of an extremely 
costly tomato late blight epiphytotic in lowa and the Upper Mississippi Valley. He functioned as 
an information clearing agent not only for the Iowa extension people, but also for.a voluntary 
group of extension plant pathologists in several States. He continued this work until 1948, at 
which time the voluntary reporting in the region was undertaken as a part of the U. S. Department 
of Agriculture regional crop plant disease forecasting project. 

In 1948, the U. S. Department of Agriculture Division of Mycology and Plant Disease Survey 
initiated its crop plant disease forecasting project in the North Central Region. Iowa State 
College was designated as regional headquarters, and J. R. Wallin was appointed to conduct 
research basic to tomato and potato late blight forecasting in the North Central States. Within a 
year after initiation of the project, P. E. Waggoner was employed to assist with the work in Iowa. 
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The following contributions have resulted from the regional research program: 


(a) From a focus of infection, Phytophthora infestans was observed to spread slowly 
but persistently under conditions that appeared unfavorable (106, 116). 

(b) In tomato and potato plots only minor differences were noted between air tempera - 
ture and humidity at the five-foot and the one-foot levels (105, 116). 

(c) Within five Fahrenheit degrees, air temperatures in the instrument shelter were 
found to represent the temperature of the air surrounding tomato and potato plants, 
the temperatures of shaded leaves in the daytime and ali plant parts at night. How- 
ever, sunlit plant parts were found to be more than 5° ¥, warmer than the surround- 
ing air temperature (107). 

(d) Fluctuations in amount of late blight were shown to depend upon the frequency of 
occurrence of favorable temperature and humidity (112, 115), 

(e) Isolates of P. infestans have been characterized by their pathogenicity on potato 
and tomato in the field (113), greenhouse, and leboratory, 


These and further efforts supported by this project promise t0 provide data that will enable 
the anticipation of late blight epiphytotics with sufficient accuracy to permit growers of the region 
to intensify or relax fungicidal spray programs on potatoes and tomatoes, with a prospective 
saving either of the crop or of labor and fungicide cost. 


STONE FRUIT VIRUS DISEASES: -- In keeping with the stone fruit industry's demand for 
virus-free planting stocks from Iowa's wholesale producers (45), there was inaugurated in 1947 
a project designed to facilitate production of such virus-free stocks of cherries, peaches and 
ultimately plums and perhaps all Prunus species and varieties. Thus far, indexed virus-free 
clones of sour cherries and some sweet cherry varieties have been collected and established. 
The Mount Arbor orchards of Prunus mahaleb have been indexed and known infected trees 
discarded. 

As a means of determining necessary isolation for virus-free nursery stocks of cherries, 
samples of Prunus species and varieties cultivated in Iowa nurseries have been virus-indexed at 
intervals. Some spread was indicated within cherry blocks containing infected trees (21). 

One Iowa nursery has been selling cherry trees propagated from indexed scion trees. The 
three large producers are now in production, although the lack of virus-free understocks remains 
as an impediment in the program. Understock production is largely in the Pacific Coast States 
of Washington, Oregon and California. 

This work has been under the supervision of W. F. Buchholtz, with H. C. Fink and O. F. 
Hobart Jr. as student contributors. 


OAK WILT: -- Investigation of the oak wilt disease was begun in 1943, at which time the 
Iowa State Conservation Commission provided resources to determine the cause of oak tree 
decline in Iowa's State parks. S. M. Dietz, J. W. Barrett, R. A. Young, G. L. McNew, Paul 
Hoffman, and W. H. Bragonier have at various times been associated with this project. Contri- 
butions to date include confirmation that Chalara quercina is the cause of oak wilt in Iowa, and 
determination of its prevalence in Iowa oaks, as well as its host range under greenhouse condi- 
tions (12). 


EXTENSION PROGRAM 


The Iowa Extension program in plant pathology has been modest in personnel and resources 
expended, but its activities have influenced agricultural practice in Iowa and the Midwest. 


’ PROMOTION OF ADOPTION OF DISEASE-RESISTANT VARIETIES AND DISEASE-FREE 
SEED STOCKS: -- The Iowa State College Agricultural Extension Service has long been active in 
promoting the use of disease-free seed stocks and disease-resistant crop varieties. Adoption 
of yellows-resistant cabbage and rust-resistant Washingtun asparagus in southeastern lowa was 
promoted by Melhus and his associates before plant disease teaching, as such, was a well 
established activity of the Extension Service. 

Discoveries by workers elsewhere that viruses cause "running-out" of potatoes, and the 
establishment of production of virus-free seed stocks in northern and western States, formed the 
basis for teaching growers and gardeners the value of "certified" (disease-free) seed potatoes. 
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Early success with such projects soon led to the establishment of a position for a plant 
pathologist in the Extension Service. After a short time of service by R. O. Cromwell, R. H. 
Portier was appointed to this post in 1921. Except for an interim spent in China, during which 
tine Morrison Burns served, Porter was Extension Plant Pathologist until 1933. Then for a 
time Db. VY. Layton served in that capacity. Later came J. H. Standen, E. L. Waldee, and 
D. M. Coe. A. F. Sherf is the present Extension Specialist in Plant Pathology. From time to 
time, E. P. Sylvester has aided in the program as the occasion demanded. Since 1936, C. S. 
Reddy has devoted part time to Extension plant pathology. 

Assignment of personnel resulted in expansion and intensification of the plant pathology 
program in Extension. In addition, the newly acquired phytopathological research farms at 
Kanawha and Conesville offered unusually effective facilities for field demonstration. One such 
demonstration at Kanawha showed that wilt-resistant flax varieties would actually produce 
satisfactory crops for five successive years on the same field, while susceptible varieties failed 
after the first year. Dissemination cf such information played a large role in resumption of 
flax growing in lowa, an enterprise which, with war-time prices, reached an all time high of 
over 350,000 acres in northern Iowa in 1943. 

By participating in field demonstrations and dissemination of information, verbal and 
printed, Extension plant pathologists have helped promote the use of the crown rust-resistant 
cat varieties available to lowa farmers since 1940. An additional 110 million bushels of oats 
produced by Iowa farmers during the years 1941 to 1945 were in part the result of an intensive 
war-time Extension campaign (1) to promote adoption of the crown rust-resistant varieties 
responsible for the additional yield. 

Through Extension activities at Conesville in southeastern lowa, availability and performance 
of wilt-resistant varieties of watermelons have been made known to growers in that area. 
Neariy all watermelons grown in that area since 1930 have been of such wilt-resistant varieties. 


PROMOTION OF FUNGICIDE SEED TREATMENT AS AN AGRICULTURAL PRACTICE, 
AND THE ADOPTION OF CONVENIENT AND ECONOMICAL METHODS OF SEED TREATMENT 
APPLICATION: -- The first bulletin recommending seed treatment of corn was puslished by 
the Iowa State College in 1927 (54). The adoption of seed treatment as an agricultural practice 
in lowa has paralleled the striking growth of knowledge in this field and the development of 
suitable fungicide seed dusts. 

The first objective of cereal seed treatment, smut control (with formaldehyde), was 
sponsored by Iowa State College as early as 1918 (33). The advent of the organic mercury dusts 
for control of smut and seedling blight caused by seed-borne pathogens was the basis for an 
extensive series of demonstrations of the economic value of seed treatment and of the revolving 
barrel and gravity methods of application, by Porter and’ Layton (78). During the late 1930's, 
with the development of machines for continuous application and of knowledge that seed treatment 
could protect the germinating seed from damage by soil-borne pathogens, there was a 
tremendous increase in custom seed cleaning and treating in farm and city elevators. Practical 
demonstrations on a commercial basis at Kanawha and Conesville played a large part in promot- 
ing both seed treating and seed cleaning, the latter a worthwhile weed control as well as disease 
control practice. Custom seed cleaning and treating has been an annual demonstration at 
Kanawha since 1935. At least a million bushels of cereals, corn, and soybeans have been so 
processed there. In 1950, there were 240 seed cleaning and treating stations in Iowa. 

Some form of seed treatment fungicide is applied by hybrid corn processors to practically 
every bushel of seed corn produced or sold, or both, in lowa. Original promotion of this 
procedure was in part by Extension plant pathologists. in Iowa and other States. There is no 
longer a need to induce seed companies to treat corn seed, but they have been constantly 
advised about latest developments in fungicide chemicals and formulations and methods of 
application by Iowa Extension plant pathologists. 

Although development of wilt-resistant varieties was basic to the resumption of flax produc- 
tion in northern Iowa, seed treatment, by insuring good stands with early plantings, was a large 
factor in the successful wartime production of large flax acreages in northern Iowa. Burnett 
and Reddy presented data on the first successful flax seed treatments (7). Demonstrations and 
reports (84) of experiments at the Northern Iowa Experimental Association farm at Kanawha were 
the basis for adoption of flax seed treatment as an agricultural practice in Iowa, and possibly 
for other flax- producing States. 


PROMOTION OF SPRAYING FOR FRUIT AND VEGETABLE DISEASE CONTROL: -- Iowa 
fruit and vegetable growers and gardeners are regularly advised as to new and appropriate 


° 


disease control measures. Commercial growers of apples and potatoes practice scab and early 


and late blight control, respectively, according to recommendations by plant pathologists, made 
through facilities provided by the Extension Service. 


LATE BLIGHT FORECASTING: -- The potato and tomato late blight forecasting initiated in 
Iowa during the war was followed closely by the Extension Services of lowa and surrounding 
States. They used the predictions to stimulate growers to practice more effective spraying or to 
refrain from spraying and save valuable materials end scarce labor, whichever the local situa- 
tion warranted. The three years' war-time service has been summarized (47), anda saving of 
several million bushels of potatoes estimated for the region. 


VICTORY GARDEN PROGRAMS: -- Another significant war-time Extension activity by Iowa 
plant pathologists was participation in the victory garden campaign. Through personai appear- 
ances at education meetings and through bulletins, the press and radio, the place of disease 
control in home gardening and orcharding was made known to victory gardeners throughout the 


State. 


Literature Cited 


2. 


sour cherry nurseries. Ph.D. Thesis, Iowa State Col. Library. 1950. 


Anonymous. Increase crops through disease control (oat diseases). lowa State Col. 
Agr. Ext. Serv. Pamphlet 25. 1942. 
Bhide, V. P. A comparative study of some wilt-producing phytopathogenic bacteria. 
Indian Phytopath. 1: 70-91. 1948. 
Bliss, D. E. The pathogenicity and seasonal development of Gymnosporangium in Iowa. 
Iowa Agr. Expt. Sta. Res. Bul. 166. 1933. 
Buchholiz, W. F. Factors influencing the pathogenicity of Pythium debaryanum on 
sugar beet seedlings. Phytopath. 28: 448-475. 1938. 
Influence of cultural factors on alfalfa seedlings infection by Pythium 
debaryanum Hesse. iowa Agr. Expt. Sta. Res. Bul. 296. 1942. 
- Crop rotation and soil drainage effects on sugar beet tip rot and 
susceptibility of other crops to Aphanomyces cochlioides. Phytopath. 34: 805-812. 
1944, 
Burnett, L. C., and C. S. Reddy. Seed-treatment and date-of-sowing experiments 
with six varieties of flax. Phytopath. 21: 985-989. 1931. 
Chao, S. T. Bacterial blight and bacterial pustule of soybean. Ph.D. Thesis, lowa 
State Col. Library. 1946. 
Crall, J. M. Wilt of red clover seedlings. Phytopath. 41: 7. (Abst.) 1951. 
Davis, G. N. Some of the factors influencing the infection and pathogenicity of Ustilago 
zeae (Beckm.) Unger on Zea mays L. lowa Agr. Expt. Sta. Res. Bul. 199. 1936. 
Dietz, S. M. Inheritance of resistance in oats to Puccinia graminis avenae. Jour. 
Agr. Res. 37: 1-23. 1928. 
, and R. A. Young. Oak wilt -- a serious disease in Iowa. Iowa Agr. Expt. 
Sta. Ext. Serv. Bul. P91. 1948. 
Durrell, L. W. A preliminary study of the purple leaf sheath spot of corn. Phytopath. 
10: 487-495. 1920. . 
Dry rot of corn. Iowa Agr. Expt. Sta. Res. Bul. 77. 1923. 
Basisporium dry rot of corn. Iowa Agr. Expt. Sta. Res. Bul. 84. 


1925. 
» and D. R. Porter. Dry rots of corn and their control. Iowa Agr. Ext. 
Serv. Bul. 122. 1924. 

Eddins, A. H. Pathogenicity and cultural behavior of Ustilago zeae (Beckm.) Unger 
from different localities. Phytopath. 19: 885-916. 1929. 

Erwin, L. E. Experiments on germination and infection with Diplodia zeae (Schw.) 
Lév. M.S. Thesis, Iowa State Col. Library. 1930. 

Evans, M. M., and G. Harrar. Germination of the oospores of Sclerospora graminicola 
(Sacc.) Schroet. Phytopath. 20: 993-997. 1930. 

Fink, H. C. Correlation between sugar beet crop losses and greenhouse determinations 
of soil infestations by Aphanomyces cochlioides. M.S. Thesis, lowa State Col. 
Library. 1947. 

Detection of necrosis ring spot virus and its occurrence and spread in 


103 
‘ich 
1e to 
t | 
such 
failed 
of 
unt 
ts 
sive 
rmance 
3. 
ties. 
4, 
, 
‘ENT 5. 
y 
tice 6. 
7. 
dusts 
8. 
ving 
'S, 9. 
tment 10. 
tical 
»mot- 
sease 12. 
on 13. 
lly 14. 
15. 
16. 
17. 
pduc- 
large 18. 
tt 
and 19. 
a were 
ly 20. | 
21. 


Gilman, J. C., and Lois H. Tiffany. Some species of Colletotrichum on leguminous 
forage crops. Phytopath. 40:10. (Abst.) 1950. 

Haskett, W. C. Relative susceptibility of barley varieties to Pythium graminicola. 
M.S. Thesis. Iowa State Col. Library. 1951. 

Hawk, V. B., and Z. W. Welch. Tolerance of varieties of smooth bromegrass, Bromus 
inermis Leyss., to injury by root rot, Pythium graminicola Subr. Jour. Amer. 
Sec. Agron. 40; 809-817. 1948. 

Ho, Wen Chun. Soil-inhabiting fungi attacking the roots of maize. Iowa Agr. Expt. 
Sta. Res. Bul. 332. 1944. 

, C. H. Meredith, andi. E. Melhus. Pythium graminicola Subr. on 
barley. Iowa Agr. Expt. Sta. Res. Bul. 287. 1941. 

Hooker, W. J. Parasitic action of Streptomyces scabies on roots of seedlings. Phyto- 
path. 39: 442-462. 1949. 

. A technique for observing tuber enlargement and scab development in 
potatoes. Phytopath. 40: 390-391. 1950. 

, W. F. Buchholtz and D. M. Coe. You can whip potato blight. Iowa 
Farm Science, Vol. 4, No. 12: 188-189. 1950. 

,.and G. C. Kent. Sulfur and certain soil amendments for potato scab 
control in the peat soils of Northern Iowa. Amer. Potato Jour. 27: 343-365. 1950. 

, and O. T. Page. Potato tuber growth and scab infection. Phytopath. 
41:17. (abst.) 1951. 

, J. E. Sass andG. C. Kent. Stem necrosis of potatoes caused by 
Streptomyces scabies. Phytopath. 40: 464-476. 1950. 


. Hoyman, Wm. G. Concentration and characterization of the emetic principle present 


in barley infected with Gibberella saubinetii. Phytopath. 31: 871-885. 1941. 

Hughes, H. D. Improved method of fighting smut in oats. Iowa Agr. Expt. Sta. Circ. 
45. 1918. 

Kendrick, J. B. Holcus bacterial spot of Zea mays and Holcus species. Iowa Agr. 
Expt. Sta. Res. Bul. 100. 1924. 

Kent, G. C. Some physical, chemical and biological properties of a specific bacterio- 
phage of Pseudomonas tumefaciens. Phytopath 27: 871-902. 1937. 

Kingsolver, C. H. Pathogenicity on Avena and growth response of Pseudomonas corona- 
faciens (Elliott) Stapp. Ph.D. Thesis, lowa State Col. Library. 1943. 

Knaphus, George. Vertical distribution of Pythium graminicola in soil. M.S. Thesis, 
lowa State Col. Library. 1951. 

Litzenberger, S. C. Inheritance of resistance to specific races of crown and stem 
rust; to Helminthosporium blight, and of certain agronomic characters of oats. 
Iowa Agr. Expt. Sta. Res. Bul. 370. 1949. 

McLaughlin, J. H. The effect of soil moisture and temperature upon the prevalence and 
activity of Pythium in soil. Ph.D. Thesis. lowa State Col. Library. 1946. 

McNew, G. L. Crown infection of corn by Diplodia zeae. Iowa Agr. Expt. Sta. Res. 


Bul. 216. 1937. 
, and D. E. Bliss. Control of yellow-leaf on nursery stock. Iowa Agr. 


Expt. Sta. Bul. 332. 1935. 


Meehan, Frances, and H. C. Murphy. A new Helminthosporium disease of oats. 
Phytopath. 36: 406. (Abst.) 1946. 
Melhus, I. E. Crown gall of apple nursery stock. Jour. Econ. Ent. 19: 356-366. 1926. 
. A summary of results of cooperative investigations of crown gall in 
relation to apple nursery stock. Crop Prot. Digest No. 11. 1926. 
. New developments concerning virus diseases of stone fruits. Trans. 
Iowa Hort. Soc. 76: 133-137. 1941. 
. The late blight outbreak of 1942 and a proposed forecasting service. 
Trans. Iowa Hort. Soc. 77: 287-293. 1942. 
. Late blight forecasting service. Phytopath. 35: 463-479. 1945. 
.,et al. Plant research in the tropics. Iowa Agr. Expt. Sta. Res. Bul. 
371. 1949. 
, 8. M. Dietz and Florence Willey. Alternate hosts and biologic specializa- 
tion of crown rust in America. lowa Agr. Expt. Sta. Res. Bul. 72. 1922. 
, and L. W. Durrell. Studies on the crown rust of oats. lowa Agr. Expt. 


Sta. Res. Bul. 49: 1919. 
, J. C. Gilman and J. B. Kendrick. Fungicidal action of formaldehyde. 


Iowa Agr. Expt. Sta. Res. Bul. 59. 1920. 


104 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
32a 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
| 


mus 


52. 
53. 
54. 
55. 


56. 


57. 


58. 


59. 


60. 


61. 


63. 


64. 


65. 


67. 


69. 


70. 


72. 


73. 


74. 


75. 


76. 


78. 


79. 


80. 


81. 


105 


Melhus, I. E., and T. J. Maney. A study of the control of crowngall on apple grafts in 

the nursery. lowa Agr. Expt. Sta. Res. Bul. 69. 1921. 
, J. H. Muncie and V. C. Fisk. Grafting as a further means of preventing 
knots on apple. Phytopath. 18: 127-128. (Abst.) 1928. 
, C. S. Reddy, W. P. Raleigh and L. C. Burnett. Seed treatment for 
corn diseases. lowa Agr. Expt. Sta. Circ. 108. 1928. 
, and F. H. Van Haltern. Sclerospora on corn in America. Phytopath. 
15: 720-721. 1925. 

, and D. E. Bliss. Astudy of Sclerospora gramini- 
cola (Sacc. ') Schroet. on Setaria viridis (L.) Beauv. and Zea maysL. lowa Agr. Expt. 
Sta. Res. Bul. 111. 1928. 

Muncie, J. H. A study of crowngali caused by Pseudomonas tumefaciens on rosaceous 
hosts. Iowa State Col. Jour. Sci. 1: 67-117. 1926. 

, and M. K. Patel. Studies upon a bacteriophage specific for Pseudomonas 
tumefaciens. Phytopath. 20: 289-305. 1930. 

, and R. F. Suit. Studies of crowngall, overgrowth and hairy-root on 
apple nursery stock. Crop Prot. Digest. No. 29. 1930. 

Murphy, H. C. Physiologic specialization in Puccinia coronata avenae. U. S. Depart- 
ment of Agriculture Tech. Bul. 433. 1935. 

, and L. C. Burnett. Clinton oats arrive. Farm Science Reptr. Vol. 6, 
No. 4: 3-7. 1945. 

, and Frances Meehan. Reaction of oat varieties to a new species of 
Helminthosporium. Phytopath. 36: 407. (Abst.) 1946. 

, and T. R. Stanton. Oat varieties highly resistant to crown rust. Jour. 


Amer. Soc. Agron. 22: 573-574. 1930. 
, and F. A. Coffman. Hybrid selections of oats 


resistant to smuts and rusts. Jour. Amer. Soc. Agron. 28: 370-373. 1936. 
Nagel, C. M. Epiphytology and control of sugar beet leaf spot caused by Cercospora 
beticola Sacc. Iowa Agr. Expt. Sta. Res. Bul. 338. 1945. 
, and G. Semeniuk. Some mold-induced changes in shelled corn. Plant 


Physiol. 22: 20-33. 1947. 


Pammel, L. H. Bacteriosis of rutabaga (Bacillus campestris n. sp.) Iowa Agr. Expt. 
Sta. Res. Bul. 27: 130-135. 1895. 
, C. M. King, and A. L. Bakke. Two barley blights with comparison of 


species of Helminthosporium on cereals. Iowa Agr. Expt. Sta. Bul. 116. 1910. 
,» and J. L. Seal. Corn stalk and corn root diseases in 


Iowa. Iowa Agr. Expt. Sta. Circ. 21. 1915. 
» and . Studies on a Fusarium disease of corn 


and sorghum. Iowa Agr. Expt. Sta. Res. Bul. 33. 1916. 
Patel, M. K. An improved method of isolating Pseudomonas tumefaciens Sm. and 
Town. Phytopath. 16: 577. 1926. 
Biological studies of Pseudomonas tumefaciens Sm. and Town. and 


15 related non-pathogenic organisms. lowa State Col. Jour. Sci. 3: 271-298. 1929. 


Platz, G. A. Some factors influencing the pathogenicity of Ustilago zeae (Beckm.) 
Unger. Iowa State Col. Jour. Sci. 3: 117-214. 1929. 
, L. W. Durrell and Mary F. Howe. Effect of COg upon the germination of 


chlamydospores of Ustilago zeae. Jour. Agr. Res. 34: 137-147. 1927. 


Porter, D. R., andI. E. Melhus. The pathogenicity of Fusarium niveum E. F. S. and 
the development of wilt resistant strains of Citrullus vulgaris Schrad. lowa Agr. 
Expt. Sta. Res. Bul. 149. 1932. 

Porter, R. H. Dry rot of corn and its control. Jowa Agr. Ext. Serv. Bul. 114. 1923. 

Detection and classification of seed-borne organisms, their effect on 


germination and their control by seed disinfection in the laboratory and field. Assoc. 


Off. Seed Anal. of N. Amer. Proc.: 195-213. 1938. 
, and D. V. Layton. Small grain diseases in Iowa and their control. 


Iowa Agr. Ext. Serv. Circ. 226. 1936. 

Raleigh, W. P. Infection studies of Diplodia zeae (Schw.) Lev. and control aed seedling 
blight of corn. Iowa Agr. Expt. Sta. Res. . Bul. 124. 1930. 

Reddy, C. S. Resistance of dent corn to Basisporium gallarum Moll. lowa Agr. Expt. 
Sta. Res. Bul. 167. 1933. 


. Relation of rate of planting to the effect of corn seed treatment. lowa 
State Col. Jour. Sci. 9: 313-324. 1935. 


0. 
= 
62. 
66. 
= 
. 68. 
nd = 
= 
26. 
= 
= 
| 


106 


82. 
83. 
84. 
85. 
86. 
87. 
88. 


89. 


90. 


91. 


92. 


93. 
94. 
95. 
96. 
97. 


99. 
100. 
101. 
102. 


103. 


104. 


105. 
106. 
107. 
108. 


109. 


Reddy, C. S. Effects of seed treatment on disease-free and diseased seed corn. 
Phytopath. 26: 105-106. (Abst.) 1936. 
Flax seed treatment. Phytopath. 26: 106. (Abst.) 1936. 
Results of corn, oats and flax seed treatments. Annual reports: 
Northern Iowa Experimental Association, 1934-1950; Southeastern Iowa Experiment- 
al Association, 1934-1950. 
, and W. F. Buchholtz. Seed treatment of sugar beets. Iowa Agr. Ext. 
Serv. Circ. 240. 1937. 
, and W. N. Rice. Seed treatment of good seed corn. Phytopath. 32: 23. 
(Abst.) 1942. 
Semeniuk, G. Seedling infection of maize by Diplodia zeae in steamed and non-steamed 
soil. Phytopath. 30: 22. (Abst.) 1940. 
. Comparative reactions of single crosses of dent maize to Diplodia 
zeae. Phytopath. 32: 16. (Abst.) 1942. 
Placement of Diplodia zeae inoculum in the soil in relation to infection 
= agp seedlings in greenhouse pot experiments. Phytopath. 32: 24. (Abst.) 


. Seedling infection of dent maize by Sclerotium bataticola Taub. 
Phytopath. 34: 838-843. 1944. 

, and J. C. Gilman. Relation of molds to the deterioration of corn in 
storage. A review. lowa Acad. Sci. 51: 265-280. 1944. 

, C. M. Nagel, and J. C. Gilman. Observations on mold development 


and on deterioration in stored yellow dent shelled corn. Iowa Agr. Expt. Sta. 
Res. Bul. 349. 1947. 
, J. R. Wallin, andI. E. Melhus. Root necrosis resistance in maize. 
Phytopath. 37: 20. (Abst.) 1947. 
Standen, J. H. Chemical and physical characteristics of maize cobs in relation to the 
growth of Nigrospora oryzae. Phytopath. 34: 315-323. 1944. 
Nigrospora oryzae (B. and Br.) Petch on maize. Phytopath. 35: 


552-564. 1945. 
Stanton, T. R., and H. C. Murphy. Oat varieties highly resistant to crown rust and 
their probable agronomic value. Jour. Amer. Soc. Agron. 25: 674-683. 1933. 
, F. A. Coffman and H. B. Humphrey. Development 


of oats resistant to smuts and rusts. Phytopath. 24: 165-167. 1934. 

Stevens, Katherine, I. E. Melhus, G. Semeniuk and Lois Tiffany. A new method of 
inoculating some Maydeae with Ustilago zeae (Beckm.) Unger, Phytopath. 36: 
220-221. (Abst.) 1946. 

Suit, R. F. Pseudomonas rhizogenes R.B.W.K. and S., its host relations and charac- 
teristics. Iowa State Col. Jour. Sci. 8: 131-173. 1933. 

Summers, T. E. Time and frequency of occurrence of Pythium debaryanum and P. 
graminicolum on roots of barley. M.S. Thesis, lowa State Col. Library. 1947. 

Taylor, G. S., and G. Semeniuk. Guatemalan corn as a source of resistance to 
Helminthosporium turcicum in maize. Phytopath. 41: 34-35. (Abst.) 1951. 

Tiffany, Lois H. Delayed sporulation of Colletotrichum on soybeans. Phytopath. 41: 
35. (Abst.) 1951. 

Vestal, E. F., and F. G. Bell. A preliminary study of some environmental factors on 
the spread of Cercospora leaf spot and yield in checked and drilled sugar beets. 
Amer. Jour. Bot. 18: 705-716. 1931. 

Vlitos, A. J., and W. J. Hooker. The influence of sulfur on populations of Strepto- 
myces scabies and other streptomycetes in peat soil. Amer. Jour. Bot. (in press) 
1950. 

Waggoner, P. E. Temperature lapse rates over bare ground and over potato plots on 
peat and mineral soils. Bul. Amer. Meteor. Soc. 31: 326-329. 1950. 

Gradients of potato late blight observed around artifically inoculated 
plants. Phytopath. 41: 36. (Abst.) 1951. 
, and R. H. Shaw. Plant part temperatures influencing the epiphytology 
of potato and tomato late blight. Phytopath. 41: 36. (Abst.) 1951. 

Waldee, E. L. Comparative studies of some peritrichous phytopathogenic bacteria. 
Iowa State Col. Jour. Sci. 19: 435-484. 1945. 

Wallin, J. R. Parasitism of Xanthomonas translucens (J. J. and R.) Dowson on grass- 
es and cereals. lowa State Col. Jour. Sci. 20: 171-193. 1946. 


10 


J 


110. 


112. 


113. 


114. 


115. 


116. 


117. 
118. 
119. 


120. 


121. 


122. 


IOWA STATE COLLEGE, AMES 


Wallin, J. R. Seed and seedling infection of barley, bromegrass and wheat by 
Xanthomonas translucens var. cerealis. Phytopath. 36: 446-457. 1946. 

. A new method of inoculating the Maydeae with smut fungi. Science 
109: 312-313. 1949. 

. Forecasting tomato and potato late blight in the north-central region. 
Phytopath. 41:37. (Abst.) 1951. 

. Response of the tomato and potato in field plots inoculatéd with 
Phytophthora infestans. Phytopath. 41: 37. (Abst.) 1951. 

, and C. S. Reddy. A bacterial streak disease of Phleum pratense L. 
Phytopath 35: 937-939. 1945. 

,» and P. E. Waggoner. The influence of weekly cumulative rainfall and 

_ temperature on potato late blight epiphytotics in Iowa. Plant Dis. Reptr. 33: 
210-218. 1949. 

» and . The influence of climate on the development and 
spread of Phytophthora infestans in artificially inoculated potato plots. Plant Dis. 
Reptr. Suppl. 190: 19-33. 1950. 

Welch, Aaron. Pythium root necrosis of oats. Iowa State Col. Jour. Sci. 19: 361-399. 
1945. 

Welch, A. W., and J. C. Gilman. Hetero- and homo-thallic types of Diaporthe on 
soybeans. Phytopath. 38: 628-637. 1948. 

Wilkinson, R. E., and G. C. Kent. Some factors determining the infection of corn by 
Ustilago zeae (Beckm.) Unger. Iowa State Col. Jour. Sci. 19: 401-413. 1945. 

Wilson, J. J. The pathological relationship between the host and parasite in varieties 
and strains of watermelons resistant to Fusarium niveum E. F. S. lowa Agr. Expt. 
Sta. Res. Bul. 195. 1936. : 

Yu, T. F. Pathological and physiological effects of Bacillus tracheiphilus E. F. Smith 
on species of Cucurbitaecae. Nanking Jour. 3: 47-178. 1933. 

Younkin, S. G. Pythium irregulare and damping off of watermelons. Phytopath. 28: 
596. 1938. 


J 
= 
: 


